showed for the first time that the peripheral blood flow was considerably increased in limbs, the bones of which mere affected by active osteitis deformans. On this occasion, they reported the findings in a patient suffering from both congestive heart failure and Paget's disease, in whom they found a very high cardiac output: 13.3 liters per minute. They suggested that the increase in the blood flow in the bones was responsible for the high-output state. Since then, Paget's disease has been placed among the clinical conditions which lead to congestive heart failure accompanied by high cardiac output, the other conditions being systemic arteriovenous aneurysm, beri-beri, severe anemia, hyperthyroidism and emphysema. 8 11 Edholm, Howarth and McMichael believed that osteitis deformans could give rise to conditions similar to those created by systemic arteriovenous aneurysms and that it is probable that direct, communications between arteries and veins exist in the bones of patients with Paget's disease. Though the existence of such fistulas have not been certainly demonstrated,2 Rutishauser, Veyrat and Rouiller10 have clearly shown histologically that there is an extremely important increase in the vascularity of the diseased bones. This considerable augmentation in periosteal vascularity has been also demonstrated in vivo and post-mortem by the injection of radio-opaque material.3' 9, 12 Moreover, an important increase in the size of the vessels forming the periosteal plexus has been demonstrated by dissection.3 Recently, Howarth5 has called attention to the presence of a high cardiac output in 5 out of 13 patients with Paget's disease. With the exception of one case in which the cardiac output reached 13.3 liters, the increase of output observed was slight, in particular if one keeps the fact in mind that the observations on these patients were not made under basal conditions. Howarth stated that involvement of 35 per cent of the skeleton by Paget's disease is necessary before an augmentation of cardiac output can be observed; moreover she thought that the disease must be in an active stage, accompanied by a high phosphatase level.
For several years, we have studied the circulatory modifications occurring in Paget's disease. We have observed seven cases. In one patient, the disease affected only the right leg; in another, it involved all bones except those of the right arm; in the last five patients, the disease was generalized. The importance of the alterations varied according to the bones affected. In these patients, we studied the hemodynamic modifications that were present at rest and also during exercise.
RESULTS
We have been able to confirm the existence of a considerable increase in the peripheral blood flow in the limbs affected by the disease. This phenomenon is clearly demonstrated in the patient in whom the disease is localized in the right leg ( fig.1 ). This patient, 70 years old, suffered from congestive heart failure of coronary origin and from emphysema. The arterial oxygen saturation was decreased because of the lung condition (table   Circulation, Volume XII right arm (figs. 2 and 3). In this case, the arteriovenous oxygen difference was considerably lower in one of the diseased legs than in the right arm (table 2) . These findings clearly indicate arterialization of the venous blood in the involved limbs. In the various cases of generalized Paget's disease which we have studied, the cardiac output remained wIithin the limits of normal when the patients were at rest. Two examples of this are shown, in tables 3 and 4. Table 3 shows the hemodynaamic data obtained on a patient,, age 54, whose cardiac output was 3.72 liters and arteriovenous oxygen difference 4.38 per cent. The pressures in the pulmnonary artery and in the cardiac cavities were normal; so also were the vascular resistances and the cardiac work. In another patient whose data are if one takes into ac(ount, the fact that the patient had an elevated blood pressure. Briefly then, in patients in whom osteitis deformanis was generalized and in whom abnormal arterialization of the venous blood in the limbs was present, circulatory dynamics were practically unchanged at rest. It is thus probable that in these patients a high cardiac output at rest is exceptional, and is to be found only its particularly active forms of the disease. Generally, the increase of the circulation in the pagetoid bones will be insufficient to increase the cardiac output. These facts are similar to those that we have found in patients with systemic arteriov-enous fistulas.f In man, the cardiac output varies considerably from one patient to the other, in accordance with the importance of the blood flow through the fistula. The same is true in the case of dogs on which we have created fistulas between the femoral vessels. In these animals, arterialization of the right auricular blood varied widely in proportion to the size of the anastomosis: on release of a compressed fistula, the oxygen content of the right auricle varied from 0.54 to 3.26 volumes per cent. 6 We have also investigated the hemodynamics of our patients during exercise. Two examples are shown in table 5. It is interesting to see that in the course of the exercise, the increase of the cardiac output is abnormally high. While in a healthy person, the cardiac output increases usually from 0.600 to 0.800 liters per 100 cc. of oxygen consumed, one can see that in these two patients, the increase of the cardiac output is respectively 1.230 and of 2.252 liters per 100 cc. of oxygen consumed. Such facts have been established in our various patients suffering from generalized Paget's disease. They suggest that the circulation in the bones affected by Paget's disease increases considerably under effort, and thus enables an important amount of blood to return prematurely to the right heart. These findings are similar to those which we have observed in patients suffering from systemic arteriovenous aneurysms.
SUMMARY
In osteitis deformans (Paget's disease), the peripheral blood flow is increased in the bones affected by the disease. Nevertheless, the increased circulation usually is insufficient to modify significantly the circulatory dynamics of patients studied at rest.
On the other hand, during exercise an abnormal increase of the cardiac output is observed. This suggests an augmentation of the pe-ripheral circulation in the bones involved by the disease. It is probable, that important alterations of the hemodynamics are exceptional and will only be found in very severe and active forms of the disease.
SUMMARIO IN INTERLINGUA
In osteitis deformante (morbo de Paget), le peripheric fluxo sanguinee se augmenta in le ossos afficite per le morbo. Nonobstante, le augmento del circulation non suffice usualmente pro modificar de maniera significative le dynamica circulatori del patiente in stato de reposo.
Del altere latere, durante exercitio un augmento anormal del rendimento cardiac es observabile. Isto supporta le conclusion que il occurre un augmento del circulation peripheric in le ossos que es afficite per le morbo.
Il es probabile que considerabile alterationes hemodynamic es exceptional e se trova solmente in formas severissime e activissime del morbo.
